In this paper, we develop two behavior-based privacy-need measures for office environments. These two new scales are designed as objective measures, since they even try to avoid introspection. One scale assesses people's motivation to withdraw from social interaction (i.e., the Need-For-Privacy) and the other the motivation to seek social exchange (i.e., 
People talking while you work can disturb you and hence negatively affect job performance, but a friendly colleague can provide valuable information and thus accelerate work speed. Office environments are expected to accentuate the pros and diminish the cons of social contacts at work. Predictably, offices must be designed so that they can satisfy people's needs for social withdrawal (i.e., privacy in its narrow sense) and for social interaction without compromising either (Brill, Weidemann, & BOSTI Associates, 2001 ; see also Brennan, Chugh, & Kline, 2002 ).
In the mid-1970s, the open-plan office was promoted to facilitate free and constructive communication among employees (e.g., Sundstrom & Sundstrom, 1986) . Later, more enclosed offices became popular, as they apparently better assist employees in managing their social interactions (cf. Brill, Keable, & Fabiniak, 2000) . Flexible work places are the most recent design development. Their main features are enclosed working areas around an open central space, and nonexclusive desk access (see Vos & Voordt, 2001 ).
Office environments should be evaluated by considering their capacity to satisfy employees' needs to withdraw from, and to seek social interaction. Unfortunately, published privacy-need measures are rare and from a methodological point of view unsatisfactory. This is because they generally rest on unreliable single item measures and because they frequently rely on the respondents to apply their own rules when they decide about their amount of need: for example, whether they need "a lot", "some", or only "little" privacy (cf. Anastasi, 1988; Magnusson, 1966) .
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In this paper, we develop two behavior-based multiple-item privacy-need measures for office environments. For each scale, an objective scoring rule is applied. It is based on a maximum likelihood approach within Rasch-family models' tests (for more details see e.g., Embretson & Reise, 2000) . Our new measures do not rely on introspection into people's privacy needs nor on self-reflection about their privacy-related cognitions. Instead, our approach is based on the idea that people's privacy needs can be assessed by a systematic inspection of the (self-reported or observed) behavioral efforts people engage in to achieve their two privacy goals:
withdrawing from and seeking out social exchange. Besides scale development, a second objective of the present study is to apply the new tools in exploring the privacy significance of two properties of a typical office environment: general office design and exclusiveness of desk access. Altman (1975 Altman ( , 1976 provided the most systematic approach to understanding people's privacy needs (Margulis, 2003) . In Altman's model, the need for more or less privacy stems from an internal comparison in which a person's desired level of privacy is balanced against the level achieved. While the privacy desired at a particular moment in time depends on a person's individual history and his or her expectations in a given context (e.g., being in a public place vs. being at home), the achieved privacy, by contrast, represents the social interaction-related experiential quality of the specific situation at that moment in time. Note that achieving the desired amount of privacy is not an end in and of itself, 5 nor is the desired privacy the sole consequence of the built environment. Instead privacy needs represent the motivational basis for achieving the proper amount of social exchange, which in turn serves certain basic functions, such as getting one's work done, making friends, contemplating life or recovering from a stressful event (e.g., Altman, 1975 , Johnson, 1974 Westin, 1967) . Altman (1975 Altman ( , 1976 also Altman, Vinsel, & Brown, 1981) believes there is a single process to simultaneously explain both: a person's subjective need for more or for less privacy.
Privacy Needs
If, for instance, the desired privacy exceeds the achieved privacy, a person experiences too little privacy, and, thus, is motivated to withdraw from social interaction. Too much privacy, by contrast, makes people want to have more social exchange. If there is no discrepancy between a person's desired and his or her encountered or actual privacy, there is no reason to change the current social situation. Evidently, if privacy is perceived subjectively, it is generally done so as a need, which necessarily implies motivational significance.
In contrast to Altman, some authors have argued that privacy might be based on more than one process (e.g., Foddy, 1984) , and that both increasing and decreasing privacy are controlled by two separate mechanisms. Regardless of the number of cognitive processes involved, the notion of two divergent needs, one for more and one for less privacy, at least implies two distinct personal experiences. These are two marked motives with distinct social goals: seeking out and withdrawing from social exchange.
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Measurement of Privacy Needs
Published measurement instruments of people's privacy-needs--based on Altman's theoretical conception--are surprisingly rare. More common is the assessment of privacy preferences (e.g., Marshall, 1972; Pedersen, 1979) . In opposition to needs, which reflect the discrepancy between achieved and desired privacy, preferences reflect a trait-like inclination for a certain level of desired privacy (see e.g., Burger, 1995) .
Privacy needs are often measured with indicators that employ bipolar response scales, which is presumably fed by the idea that there is a single process at work. More importantly though, these current measures of privacy-needs are unsatisfactory as they generally rest on single item measures and frequently rest on subjective scoring rules. Because the respondent decides what numerical value his or her need deserves as a score, he or she not only relies on introspection but also on a subjective numerical judgment. Kaya and Weber (2003) , for example, used the difference between a person's desired and actually achieved privacy as a measure of a person's motivation to optimize privacy. While the former is tapped by an item that says, "How much privacy would you like to have?", the latter is assessed by asking, "How much privacy do you actually have?". Moreover, single item measures are more sensitive to measurement error than aggregated measures (e.g., Anastasi, 1988) , so they have predictably poor reliabilities. This in turn negatively affects the strength of a relationship with other variables (e.g., Epstein, 1983) .
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Other privacy-need measures require rather speculative individual calculations. For example, Pedersen (1988) requests a single subjective estimate for each of several specific privacy needs, such as "need-for-reserve", "solitude", "anonymity", and "intimacy". These estimates are requested after presenting a concept definition. For instance, reserve involves keeping one's ideas and feelings to oneself rather than expressing them openly. Subsequently, a person has to individually subtract his or her achieved reserve from the desired one. Such a calculation can lead to erroneous computations (cf. Dillman, 2001 ). As it is also speculative, it probably is vulnerable to individual response styles too.
Measurement, by contrast, is supposed to be objective, which includes an objective way of quantifying (i.e., assigning numbers; e.g., Magnusson, 1966) . Strictly speaking, objectivity in measurement is supposed to ensure that responses are not disturbed by concept-irrelevant personal beliefs and individual judgments, and subjective response tendencies.
Other colleagues have tried to make their measures more objective by avoiding introspection in the assessment of people's privacy needs. Weinstein (1982) , for example, assessed the need for privacy of fourth-graders by observing the voluntary use of a so-called privacy booth. The problem with this approach is twofold: (a) a single behavior cannot reveal its motivational basis (cf. Greve, 2001) , and (b) the use of such a booth can depend on motives other than people's privacy needs. For example, it can be used as a ready-made excuse for not working, or for seeking attention (see 8 Weinstein, 1982) . Technically speaking, measurement error and, subsequently, reliability and validity are the concerns here.
Privacy's Two Behavioral Goals
Privacy need as a motive implies that suboptimal levels leave people with a desire to re-establish optimal privacy and to engage in a certain type and amount of social exchange (Altman, 1975) . This typically entails behavioral strategies that assist people in manipulating their social environment. The proper behavioral means depend on (a) context-specific social norms and (b) context-specific physical and symbolic characteristics (e.g., Kupritz, 2000; Zeisel, 1997) . In one's office, for example, it might be customary to knock on doors, whereas it might not in one's home. Each context offers certain opportunities for and places specific constraints on the behavioral means for regulating privacy (see e.g., Archea 1977; Westin, 1967) . Exclusive desk access, open-plan design, and knocking norms, for example, are tangible assets of an office environment that apply to all its users. So, we expect context properties to be effective for each individual person in a certain environment (cf. Margulis, 2003) .
Motivation Strength and Behavior Difficulty
Regulatory behaviors normally require some kind of psychological and physical effort (e.g., Altman, 1975) . The amount of effort involved in realizing different behavioral means for optimal privacy is not only context dependent but also diverse. While the use of an impersonal territorial marker is psychologically easy, the face-to-face confrontation with a person certainly is not. The more (figuratively speaking) demanding the behavioral measures are, and the more effort and other behavioral and mental costs an individual is willing to invest, the higher his or her motivation (i.e., his or her privacy need). If the tiniest bit of effort is enough to stop a person from engaging in privacy regulation, then his or her privacy need must be rather low. For example, when a person remains seated in a crowded place and does not retreat to his or her office, then presumably he or she has no great need for privacy, assuming he or she is not required to sit there.
Privacy Regulation: A Compound of Goal-Directed Performances
Privacy regulation takes place in a given context with certain symbolic, social, and environmental properties (cf. Pedersen, 1999) and is a function of person characteristics (e.g., one's privacy need). The Rasch model is consistent with this formulation (for an overview see e.g., Bond & Fox, 2001 ).
In this model, the probability of a person's endorsement of a certain behavior is determined by his or her privacy need and the context-related behavior-dependent costs involved in realizing a behavior. Note that the behavioral costs--that is the difficulty involved in realizing a behavior--are not based on subjective assessments. They are estimated as a function of the proportion of people who perform a certain behavior. In other words, the more people who engage in an act, the lower the costs such a behavior is expected to have and vice versa.
The fewer the people who behave in a certain way, the more demanding or costly the particular action presumably is. The motivational strength to strive for optimal privacy (i.e., the goal), a person's need for privacy, is, in turn, estimated using all the behaviors--and their respective obstacles--a person is willing to engage in (cf. Scheuthle, CarabiasHütter, & Kaiser, 2005) .
Research Goals
In this paper, we develop two behavior-based privacy-need measures for office environments: one measures people's motivation to withdraw from social interaction, one's NeedFor-Privacy. The other measures the motivation to seek social exchange, one's Need-For-Socializing. Our approach does not require a respondent's introspection into his or her privacy needs nor any subjective computations. It is based on the idea that people's needs for privacy and social interaction can be assessed by a systematic inspection of the behavioral efforts they engage in to satisfy their individual needs. Besides scale development, a second objective of the present study is to apply and validate the new tools in exploring the privacy significance of two features of a typical office environment:
general office design and exclusiveness of desk access.
Methods
Participants and Procedures
Our sample was drawn from employees of a major Dutch bank.
Due to its organizational structure, consent was needed from A receptionist for whom the questionnaire was not designed was excluded from our calculations. Of the remaining 204 participants, 60.3% were administrative personnel, 33.2% financial advisors, and 6.5% were either commercial advisors or call-center employees. Administrative personnel and financial advisors both do not work in groups, but on individual work assignments. Yet, they differ in the extent to which their work is confined to the office environment (e.g., financial advisors partly work outside their offices). Of the financial advisors and administrative employees, 49.2% had permanently assigned work places exclusively used by them, and 38.4% shared their desks with others. The remaining 12.4% had no assigned work places. Thus, they choose their work place from the available desks on a particular day. Group offices with a small number of people working in a more or less enclosed space were the environments for 8.2% of the respondents. Another 4.3% worked traditionally, as a single person in a more or less enclosed space. Another 54.9% reported that they worked exclusively in an open-plan office.
The remaining 32.6% of the employees worked in some mix of office types.
Measures
We used three different approaches to assess a person's privacy needs: (a) the measure proposed by Kaya and Weber (2003) , (b) a set of four specific measures proposed by Pedersen (1988) , and (c) our two new scales: one to assess the Need-For-Privacy (NFP), and the other to assess the Need-ForSocializing (NFS).
(a) According to Kaya and Weber (2003) , need-for-privacy can be characterized as the difference between a person's desired and his or her achieved privacy. While the former is tapped by an item that says, "How much privacy would you usually like to have in the office?", the latter is assessed by asking, "How much privacy do you usually have in the office?". The scores for both items range from 1 (no privacy at all) to 7 (a lot of privacy). The need-for-privacy--the motivation to achieve optimal privacy, the difference between actual and desired privacy--ranges from -6 (maximal need to seek social exchange) through 0 (optimal privacy) to +6 (maximal need to withdraw from social interaction). Of all responses on the two items, 0.7% were found to be missing.
(b) Specific needs for privacy according to Pedersen (1988) refer to what he calls "need-for-reserve", "isolation", rests on the idea that the need for more or less privacy (social exchange) ultimately results in some distinct behavioral attempts to re-establish an optimal amount of privacy (Altman, 1975) . Depending on the strength of this need, people are more or less motivated to regulate privacy and, thus, to take on increasingly demanding behavioral measures to achieve their privacy goals (for a comparable approach in a different domain see Kaiser & Wilson, 2004) .
Based on the privacy literature (e.g., Kupritz, 1996 Kupritz, , 1998 Vinsel, Brown, Altman, & Foss, 1980 ) and on previous research (Carton, 2003; Munnecom, 2002) , we selected 25 behaviors per privacy goal, which we believe are at an office worker's disposal. To achieve more privacy--when experiencing a NeedFor-Privacy (NFP)--people are expected to engage in actions that result in a reduced social exchange (see Table 1 ). By contrast, a person's Need-For-Socializing (NFS) is expected to promote activities that help to increase social exchange (see Table 1 ). To obscure our research objective, our NFP and NFS items were haphazardly arranged and the questionnaire was noncommittally entitled Behavior in and around the Office.
Participants were asked: "Please indicate how often you perform each of the following behaviors".
A 5-point response scale was used for each item. For 29 behaviors (e.g., I keep my office door closed) the responses were "never", "rarely", "sometimes", "often", and "always".
For the remaining 21 behaviors (e.g., I ask colleagues to be more quiet) "frequently" and "often" instead of "often" and "always" were used (the italicized items in Table 1 ). Out of all responses, 0.6% were found to be missing. "Does not apply" was a response alternative when an answer was, for whatever reason, not possible. The "does not apply" category was picked as the answer in 14.6% of all answers. Technically, these answers were treated as missing values.
Insert Table 1 Results Our findings are reported in three sections. First, we describe the calibration of the new behavior-based privacyneed scales. Second, we present construct validity information. Third, we explore individual differences regarding privacy and socializing needs for different work environments.
Scale Calibration
Because the subjective use of the response categories expectedly made answers more arbitrary and less reliable (cf. Kaiser & Wilson, 2000) , we had to recode the items of the NFP measure. By categorizing "never" as "no" and collapsing the other four options to a "yes" response, the original 5-point response scale was converted into a less measurement-errorsensitive dichotomous format. Regarding the NFS measure, we recoded 17 items in the same and 8 in a different manner. To improve the NFS's reliability, we kept "rarely" and "never" as two distinct categories and collapsed the remaining three response options (either "sometimes", "often", and "always" or "sometimes", "frequently", and "often") into "sometimes or more" for items 1, 2, 3, 4, 6, 7, 9, and 10 in Table 1 . NFP was assessed using the dichotomous Rasch model (for model details see e.g., Embretson & Reise, 2000) . The scale has a separation reliability of .71. Its internal consistency is α = .72. Note that the separation reliability is proposed by Wright and Masters (1982;  Table 1 
Construct Validation
Information about the construct validity of the two new measures can be derived from (a) the convergence with traditionally used privacy-need measures, and (b) the discrepancy with theoretically related but dissimilar concepts. Table 2 reports Insert Table 2 While the need-for-solitude (PNFS) correlated significantly with our new NFP scale (r = .25), as well as with need-for-intimacy (PNFI; r = .24) and anonymity (PNFA; r = .19), the Table 2 ) as an internal consistency equivalent of these two measures, assuming that they assess either the same or at least a highly similar concept (cf. Newell, 1995) . Note that this reliability estimate is expected to be conservative, especially in comparison to a conventional test-retest reliability. In other words, it is possible that we are overcorrecting and, thus, 
Privacy and Socializing Needs and Office Environments
We compared people's NFP and NFS in different office environments. To decrease the possibility that an office worker's interaction with colleagues is work and not privacyrelated, we solely included the financial advisors and the administrative personnel, that is the employees with individual rather than group assignments, for these two analyses. Two types of office environments, group office and traditional office designs, were excluded due to small sample sizes (n = 8 and 15, respectively). For the same reason, we also excluded employees without a permanently assigned work place (n = 25). Subsequently, we performed two independent non-exclusively used desk). In this model, gender and personnel type were included as control factors. Additionally, people's age and the number of days per week spent in the office were used as two covariates.
Need-For-Privacy in Offices
Regarding NFP, we found a marginally significant effect of office type (F(1,116) = 3.6, p = .06, 2 = 2.4%), indicating that, compared to those working in a mixed office design, employees working in an open-plan office have a higher need for privacy. The effect of the covariate "days per week spent in the office" was significant as well (F(1,116) = 4.7, p = .03, 2 = 3.2%), indicating that the more time spent in the office, the higher the need for privacy. At the same time, neither personnel type, gender, exclusiveness of desk use, nor the covariate "age" turned out to be statistically significant. In addition to the main effect, we found the exclusiveness of desk use and office type interaction to be significant (F(1,116) = 8.5, p < .01, 2 = 5.8%). Employees who had to share their desk with others, had an even higher need
for privacy in open-plan offices. Furthermore, the three-way interaction, gender by exclusive desk use by office type was found to be significant (F(1,116) = 3.3, p = .04, 2 = 4.1%).
Due to the tentative nature of our exploration, we refrained from further exploring this rather complex interaction.
Need-For-Socializing in Offices
Regarding NFS, we found a significant office type effect (F(1,116) = 5.4, p = .02, 2 = 3.5%), indicating that, compared to those working in a mixed office design, employees working in an open-plan office have a higher need for socializing.
This time, the effect of the covariate "age" was significant (F(1,116) = 15.4, p < .01, 2 = 10.0%), indicating that younger employees experience a higher need for social interaction.
Moreover, we found a marginally significant effect of 21 personnel type (F(1,116) = 3.7, p = .06, 2 = 2.4%), indicating that financial advisors had a higher need for social interaction than administrative personnel. Next to the main effects, no significant interactions were found. Gender, exclusiveness of desk use, and the covariate "days per week spent in the office" did not appear to be significantly related with our NFS measure either.
Discussion
In our research, we developed two behavior-based multipleitem privacy-need measures for office environments based on Altman's (1975 Altman's ( , 1976 Table 2 ).
The other substantive finding of our research concerns the privacy significance of two of the features of a typical office environment: general office design and exclusiveness in desk access. Our study confirms that open-plan offices indeed promote both a need for privacy and a need for social interaction (see Brennan et al., 2002; Brill et al., 2000) . Altman's (1975 Altman's ( , 1976 to 75%. The price psychology has to pay is a context-specific and trait-like conception of people's needs. In other words, our findings, for one, cannot be generalized to other-thanoffice environments. Two, if we wish to measure privacy in other-than-office environments, the instrument has to be adapted to the privacy-related actions of this dissimilar context.
Such a more trait-like conception of people's privacy needs has, however, some noteworthy advantages as well. It opens up new lines of research in which we will be able to empirically explore the relationships of the two privacy needs to resiliency or proneness to occupation-related stress.
Moreover, people with distinct needs for privacy might be more 25 or less susceptible to work-related burnout, a syndrome that has previously also been associated with various forms of social withdrawal (cf. Maslach, Schaufeli, & Leiter, 2001 ).
Since our research is exclusively based on self-reports about behavior, three possible shortcomings are worth mentioning.
First, social desirability could play a role. With a comparably constructed behavior-based conservation motivation measure, we previously found that the responses of mature adults, like the ones in this study, proved relatively unbiased in their readiness to respond in ways they might have thought we wanted them to (see Kaiser, 1998) . Second, from previous research with the abovementioned conservation motivation measure, we also know that self-reported practices reveal satisfactory correspondence to actual behavior (see Kaiser, Frick, & Stoll-Kleemann, 2001 ). Third, we exclusively used behaviors, although people could just as well endorse cognitive measures to achieve privacy goals (cf. Kupritz, 2000) : reappraising subjective control, for example. The selfinflicted limitation, not only allows us to abstain from introspection into people's privacy-related needs but also, in principle, to switch to behavior observation as a means of data collection (for an example see Carton, 2003) ; an expectation that needs to be corroborated in a future study.
Despite possible limitations and despite a need for replication, we believe that our two new behavior-based privacy-need measures are promising instruments for postoccupancy evaluation and office-environment-related comparisons alike. Furthermore, we believe that the proposed assessment method for privacy needs is similarly suitable for 26 homes and other-than-office environments, as the goal-directed behavior approach--proposed by Kaiser and his colleagues (Kaiser & Wilson, 2004; Scheuthle et al., 2005) --is capable of overcoming most of the measurement problems in today's privacy research. Kaya and Weber (2003) , PNFR, PNFA, PNFI, PNFS represent the need-for-reserve, anonymity, intimacy and solitude dimensions of the Pedersen (1988) instrument.
